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The article highlights the possibilities of using the technologies of remote sensing of the Earth (RSE) and geographic information systems
(GIS) for monitoring studies of pollution factors of the environment within the municipal solid waste (MSW) dumps and landfill areas as well
when the assessing their impact on the landscape components. The main purpose of the investigation is to formulate the general principles
of creation and to determine the main components of the information system of geomonitoring of areas of impact of the MSW disposal
landfills as part of an information-analytical system of analysis of the risk of emergencies of man-made and natural character, aimed at
ensuring sustainable regional development of Ukraine. During the research of the Kyiv’s Oblast territory, space imagery from IRS satellites
was used. For detailed exploration of the individual sites where the largest landfill sites and areas are located (northern Obukhiv district, Bila
Tserkva district, Trypillya district), were also used images from the Quick Bird satellite. The improvement of the characteristics of the
Kyiv’s landfill No 5 at the north of the Obukhiv district used the unmanned aerial vehicle data. Some of the factors that have a negative
environmental impact on the environment and the population of MSW disposal landfills and the possibilities of monitoring them by RSE
methods are considered in the article. As a result it has been shown that the RSE data integrated to GIS allow to obtain accurate information
about the current state of the studied area quickly, to conduct timely monitoring and forecasting the development of negative phenomena
and processes, which significantly increases the level of environmental safety at national, regional and site levels and provides an
opportunity to develop a set of measures to reduce the environmental impact of MSW disposal landfills. The situation with waste,
especially domestic waste in Kyiv’s Oblast, is getting worse every year. As a result, there is an increasing threat to human and environmental
health. The obtained results show that one of the reasons for the current situation is the selection of unfavorable sites for the allocation of
waste disposal landfills.
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To date, there are at least 12 sites in the Kyiv Region (landfills,
sludge pits, ash disposal areas) that store industrial waste and 36

The urgency of issue

Nowadays, the problem of environmental pollution from
landfills is very acute. According to the State Statistics Service of
Ukraine (Waste..., 2019) 35-40 mln m?® of solid waste is produced
annually in our country. The total mass of accumulated waste in
Ukraine is 25 bln tons, which, per one citizen, is about 600 tons.
Specific solid waste generation for Ukraine averages 250 kg/per
year per person, and in large cities reaches 330-380 kg/year and
tends to increase.

The total mass of the municipal solid waste (MSW) stream is
annually about 400 min tons, 80% of which is destroyed by
landfilling. For Ukraine this figure is over 13 mln tons of MSW
generations, of which 95% goes to landfills.
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landfills (Fig. 1). Their total area is 472 ha; the amount of
accumulated waste is 56.14 mln tons. Unfortunately, 75% of
unauthorized landfills and official landfills do not meet the sanitary
requirements. Landfills and unauthorized landfills, acting as nature
conservation facilities through landfill disposal and
biodegradation, are themselves sources of negative environmental
impact. Negative types of impact should include the removal of
large areas of land for economic use for the long term, soil
contamination and disturbance of their structure, pollution of air,
groundwater and surface water, vegetation, increased fire risk and
more.

The most serious problem is groundwater pollution. Seepage
through the layers of landfilled waste leads to that the rainwater
and melt water is “enriched” with various chemicals that are formed
during the decomposition process, producing a dangerous leachate.
Particularly problematic is the Kyiv Landfill No 5 near the village
of Pidhirtsi, Obukhiv district (waste disposal services are provided
by the Kyivspetstrans Joint-Stock Company), officially closed
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Fig. 1. Schematic map of the landfills localities within the Kyiv’s
Oblast area distinguishing by remote sensing data as of 2016.
Compiled using materials (Tishaeva and Tomchenko, 2016). 1 —
landfills: a — authorized ones, b — of uncertain origins; 2 — cities
and towns; 3 — water bodies; 4 — road traffic routes; 5 — Oblasts
boundaries

Landfill No 6 in the area of the village of Pyrohovo near Kyiv
City and the Landfill in Bila Tserkva City (subordinate to MATE-
1028 Joint-Stock Company). Characteristic of all districts of the
region is the presence of a large number of unauthorized landfills,
which pose a serious environmental risk, since there is a possibility
of removal of pollutants directly into the water bodies.

Purpose, methods, objectives and materials of
research

The main purpose of the article is to formulate the general
principles of creation and to determine the main components of
the information system of geomonitoring of areas of impact of
the MSW disposal landfills as part of an information-analytical
system of analysis of the risk of emergencies of man-made and
natural character, aimed at ensuring sustainable regional
development of Ukraine (Azimov et al., 200¢€).

The research, based on the method of analytical comparison,
consisted in the elaboration and in a certain way of generalization
of materials published in the scientific literature regarding
information technologies for MSW landfills monitoring and
management, predicting technogenic-ecological transformation of
territories under their influence. Special emphasis was placed on
analyzing the role of geoinformation systems in the developed or
proposed technologies (Munn, 1973; Kukharskyi et al., 2013;
Lyashchenko and Patrakeev, 2015).

Some practical aspects of implementation, approbation of

information system of geomonitoring of areas of impact of MSW
disposal landfills, developed or improved by us using technologies
of remote sensing of the Earth—RSE (Azimov et al., 2018 a,b,c,
2019 a,b,c,d,e, 2020; Kuraeva et al., 2019; Trofymchuk et al.,
2019 a; Shevchuk and Azimov, 2019; Azimov and Shevchuk.,
2020), demonstrated by the example of the Kyiv region and several
typical objects within it. In this context, we have now pursued
the following main fasks:
* Study of the dynamics of landfill area change;
* Study of the status of individual sites (Sections) of landfills.
During the research, space imagery from IRS-1C and IRS-1D
satellites (spatial resolution of 5.8 m/pixel for panchromatic image
and 16 m/pixel for individual spectral bands, acquisition year of
2006) was used. For detailed exploration of the individual sites
where the largest landfill sites and areas are located (northern
Obukhiv district, Bila Tserkva district, Trypillya district), were
also used images from the Quick Bird satellite (spatial resolution
0.6 m/pixel, acquisition year — 2006). The improvement of the
characteristics of the Kyiv’s landfill No 5 at the north of the
Obukhiv district used the unmanned aerial vehicle (UAV) data.

Outline of the main research material

Review and synthesis of scientific literature sources on the
basic structure of the information system for monitoring the major
environmental components of MSW disposal landfill impact areas
(Ahmed et al., 2006; lacoboaea and Petrescu, 2013; Demesouka
ctal., 2014; Khan and Samadder, 2014; Deblina and Goel, 2017;
Jimoh et al., 2019; Singh, 2019; Trofymchuk et al., 2019 b) allowed
to determine the following stages and components of its creation:

1. Analysis of theoretical and scientific-methodological
approaches and methods of geomonitoring of territories affected
by MSW disposal landfills. The choice of approaches and methods
based on geoinformation technologies, which are most suitable
for practical implementation with the use of appropriate software.

2. Development of a model for estimation, analysis and
forecasting of technogenic-ecological transformation of territories
under the influence of MSW disposal landfills.

3. Modeling of environmental contamination situations in the
area of MSW landfills exposure and their environmental
consequences (including emergencies due to the accidental release
of various toxicants).

4. Adaptation of estimation algorithms in accordance with the
available information support to the input data.

5. Scientific and technical substantiation, design and program
implementation of the prototype geomonitoring block of
information-analytical assessment, analysis and forecasting of
ecological and economic losses from the MSW disposal landfills
activities in Ukraine.

6. Scientific and technical substantiation and development of
the decision support block and its integration into a single structure
of the existing prototype of the software complex of the
information-analytical system for the MSW disposal landfills
management.

7. Testing of the prototype system and its experimental
operation.

In our opinion, modern technologies of geographic information
systems (GIS) and technologies of RSE should take a prominent
place in each of the mentioned blocks of the information system.
In further improvement of the information system of
environmental monitoring in the sites of MSW siting (or disposal)
landfills and surrounding areas, which are affected by them, using
the RSE/GIS-technologies, we see our prospects.

E. V. Shcherbina (Shcherbina, 2012) distinguishes the following
periods of the life cycle of MSW disposal landfills: passive

Online ISSN 2313-2132
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(conducting engineering studies at the stage of investment
justification, performing an assessment of the existing state of the
environment); active (creation, operation of landfills — Fig. 2,
reclamation of landfills Fig. 3); passive (landfill closure). Therefore,
the features of the use of geoinformation technologies, especially
GIS and RSE technologies, will be discussed in more detail in the
first of the specified periods of the cycle of existence and activity
of the MSW disposal landfills.

Both at the beginning of the first (laying) and during the active
cycle of a MSW disposal landfill for geomonitoring of the
respective territory it is necessary to select remote images. The
purpose of their use is to obtain the following information in the
following: location (locality, district, coordinates), mode of
operation (active, closed), characteristics (volume, area, ground,
underground), type of waste and other characteristics of the MSW
disposal landfill. To do this, use multiband satellite images of the
highest spatial resolution acquired by such satellites as QuickBird,

Ikonos, Eros A, GeoEye-1, WorldView-2, etc., that allow to obtain
terrain images of functioning urban ecosystems with spatial
resolution close to 1 m/pixel in panchromatic or multispectral
ranges of electromagnetic waves.

Atmospheric and geometric correction of the images is required,
which will allow them to be further camerally decoded, classified,
and recognized by various objects on them. This can be done by
both automated and semi-automated and interactive methods with
the active participation of a specialist. However, it is also
necessary to carry out standard measurements of the parameters
of the MSW disposal landfill by geodetic methods, which will be
able to make their identification more adequately.

During the active period of landfill functioning, the following
types of monitoring should be carried out: monitoring of the
MSW disposal process itself, monitoring of the ground cover
temperature regimes, monitoring of biogas and leachate formation
within its boundaries. Unmanned aerial vehicles should be used

Fig. 2. New map of the municipal solid waste landfill for the city of Kramatorsk (the Donetsk’s Oblast) at the initial operation. Picture

taken by O. T. Azimov on 08.11.2019.

Fig. 3. The municipal solid waste landfill reclamation for the city of Sloviansk (the Donetsk’s Oblast). Picture taken by O. T. Azimov on

08.11.2019.
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for modern landfill documentation, and should be presented as
3D models to improve the visualization of waste facilities. Thus,
during the active period of the landfill functioning, the temporal
surveys by the UAV will allow creating a database that will be
useful for analyzing the operation of landfill, and the enterprise
engaged in its operation and maintenance will be able to control
the projected technological operations for waste disposal.

Such general control (of the entire MSW landfill disposal site)
should occur twice a year in the inter-vegetation period (early
spring and late autumn), when there is no vegetation at the landfill.
Another function of control is to analyze the parameters of waste
disposal on installed work sections (for example, the width of the
working section up to 15 m and the length — 50—120 m), control
of the degree of compaction of the waste of the working section
(until the sealed layer of waste reaches 2.0-2.5m), then cover it
with an insulating layer (soil, clay, crushed construction waste)
of at least 0.2 m thick. This must be done by modern GNSS
receivers using the Global Navigation Satellite System in RTK
(Real Time Kinematic) mode — real-time positioning, — or
tachometric surveying. UAV data can be used by housing and
communal services specialists, research institutions to perform
engineering and design work.

Below are some of the factors that have a negative
environmental impact on the environment and the population of
MSW disposal landfills and the possibilities of monitoring them
by RSE methods.

Monitoring the temperature of waste facilities. Landfill
combustion has a high environmental risk because it leads to
environmental pollution by toxic combustion products. A
significant number of landfills have been burning for decades,
despite their periodic extinguishing. There are theories that
generally exclude the prevention of combustion and the burning
of landfills. To ensure the proper quality of the environment and
the health of population, it is necessary to eliminate the causes of
fires in landfills and landfill sites and to control the prevention
activities to prevent them.

One of such preventive measures are the use of space or aerial
data in the infrared range of spectrum, based on the detection of
thermal radiation of the surface and the objects placed on it, or
data from specialized thermal imagers installed on the aircraft.
The latter will help to fix the foci, areas of distribution of
combustion, and subsequently — during their elimination.
Therefore, these facilities can be used in the operation of MSW
disposal landfills in general.

Monitoring of biogas and leachate production. The process
of biogas formation results from the natural decomposition of
organic matter. For its extraction it is necessary to install special
wells located all over the body section of the landfill. Subsequently,
gas is burned or processed for electricity.

Another component of the required monitoring is the leachate,
which is mainly formed by the ingress of precipitation into the
body of the landfill and seepage through it. The leachate enters the
appropriate collectors. Thus, it is necessary to periodically measure
the surface area of the leachate collectors and monitor their change
on the basis of remote sensing images ( Fig. 4, 5, 6, 7). The problem
of overflow of filter ponds is the increased pressure on the protective
dams that can induce their deformations. In addition, the uplowing
of leachate through the protective dams of the sumps due to their
overfilling is one of the ways of contamination of the surface and
underground hydrosphere by the leachate (Fig. 7, 8).

Another way of the going the leachate into the groundwater is
the outbreak of the protective through the protective liners in the
body of landfill. In general, this process can be illustrated by the
logical path of the leachate impact on groundwater and the quality
of drinking water for the population (Fig. 9).

In the post-exploitation period the spatial displacement of the
body of MSW landfill is monitored. The reason for the landfill
closure may be the expiration of their service life or emergencies
(landslides, fires), protests by residents, non-compliance with
operating standards and disposal of waste at landfill sites and
others. After the landfill is closed, the process of stabilization of
the body of the landfill takes place, which provides for the slopes
to be positioned and brought back to normal at 18? (see Fig. 6, 7).
When designing a reclamation project, it will be necessary to use
topographic survey data, in particular: vertical planning, calculation
of the required soil for insulation (top layer), to determine the
distance from the MSW landfill to the nearest urban development
sites, the area occupied directly by the waste. Subsequently, after
technical and biological reclamation, it is necessary to carry out
the laying of geodetic points, which will later serve to determine
the spatial displacements of the body of the landfill.

As illustrative examples of the approbation of these
approaches, in particular, we have established (Azimov et al.,
2018c¢) that the detailed satellite images distinguish the state o)
the studied dumps, first of all their internal “structure”: abandoned
places covered by the soil layer; areas where waste is currently
stored; the ponds for collection of leachate or separate areas where
contaminated water is stagnant; access roads; ditches; etc. (see
Fig. 4, 5, 10).

The satellite image shows the phenomenon of waste self-
-ignition in the MSW disposal landfill of Bila Tserkva City. This
phenomenon is distinguished by a noticeable plume of smoke
that spreads from the burning centre in the north-western part of
the landfill (see Fig. 10).

The study of the dynamics of change in the area of the Bila
Tserkva landfill range for a period of 20 years was performed
using the spectrometric characteristics and texture of the images.
Areas of the landfill that were used at different times were
identified. Satellite images show the changes in vegetation in the
surrounding areas, they provide the detecting of the paths to the
landfill, which were used at different times (see Fig. 10).

Detailed studies of geodynamic safety and modern exogenous

Fig. 4. Ouick Bird image of the Kyiv’s Landfill No 5 as of 2006,
where the areas of the water face of leachate ponds are identified
clearly (outlined in red). 4, B — the Landfill Sections

Online ISSN 2313-2132
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Fig. 5. Distinguishing the change of the leachate pond area (outlined in red) within the Landfill No 5 using the Quick Bird image of

26.05.2007 (a) and 10.05.2008 (b). 4, B — the Landfill Sections

Fig. 6. Promising unmanned aerial vehicle image of the southern part of the Landfill No 5 Section «A» acquired on 31.05.2019, which
allows controlling the landfill reclamation process (layering the inert soil) and distinguishing its inner «structure», passway through the
landfill, leachate pond covered with the protected layer (outlined in red)

processes using Quick Bird images allow us to identify potentially
hazardous areas on landfills, slurry pits and engineering
infrastructure. These images also provide the distinguishing the
landslides, active gullies, the areas of swamp development,
deformations of the earth’s surface at the places of old landfill
sites, and other processes in need of attention.

In addition, the use of high spatial resolution images allow to
identify the illegal dumping, sites of unauthorized discarding of
waste (in particular, within the developments, in ravines,
afforestation belts, etc.). Thus, several garbage dumps were made
known within Kyiv City and its nearest outskirts: in a forest
range near the Antonov State Enterprise, near the town of
Vyshneve, in the area of low-rise buildings near the Sovsky ponds,
in the area of summer residences near of Hlevaha settlement, etc.

Online ISSN 2313-2132

The main conclusion and prospects for the further
studies

The most effective tool for the analysis, management and planning
of activities in the field of waste management is the introduction of an
information system for geomonitoring the affected areas of landfills for
the disposal and accumulation of waste based on the use of the RSE/
GIS-technologies. The RSE data integrated to GIS allow to obtain
accurate information about the current state of the studied area quickly,
to conduct timely monitoring and forecasting the development of
negative phenomena and processes, which significantly increases the
level of environmental safety at national, regional and site levels and
provides an opportunity to develop a set of measures to reduce the
environmental impact of MSW disposal landfills.
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Fig. 7. Promising unmanned aerial vehicle image of the north-western part of Landfill No 5 acquired on 31.05.2019, where the percolation
places of leachate (black brown color) from the landfill «body», its flowing down the slope and the accumulation at the Section «A» bottom,

as well as the surface of the largest leachate collection pond are visible

a

b

Fig. 8. Photographic image of the eastern part of the Section «A» «body» of the Landfill No 5, where the percolation places of leachate
and its flowing down the slope are marked out (black brown colour). Pictures taken by O. T. Azimov on 23.05.2018 (a) and 05.06.2019 (b)
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Fig. 10. Quick Bird image of the landfill site on the outskirts of Bila Tserkva as of 2006. Landfill outline is identified: its positions as of
1986 and 2006 are highlighted in blue and red, respectively. There are the Sections of municipal waste disposal as of 1986 (yellow) and as
of 2006 (white). An orange oval outlines the place of waste self-ignition.

The situation with waste, especially domestic waste in Kyiv’s
Oblast, is getting worse every year. As a result, there is an
increasing threat to human and environmental health. The obtained
results show that one of the reasons for the current situation is
the selection of unfavourable sites for the allocation of waste
disposal landfills.
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THTETPYBAHHS T'IC TA 133 3 METOIO EOEKTUBHOTO MOHITOPUHIY JIOBKIJUJISI TEPUTOPIN CMITTE3BAJINIIL]
O. T. Azimos, O. B. IlleBuyk, K. O. Asimosa, €. M. [opoodeii, O. B. TomyeHko

AV “Hayxosuil yenmp aepoxocmiunux docniodxcens 3emni I'H HAH Vipainu”, eyn. O. [onuapa 55 B, Kuie 01054, VYxpaina

VY cTaTTi BUCBITIIOIOTHCS MOXKIMBOCTI 3aCTOCYBAaHHS TEXHOJIOTiH AucTaHuiiiHOro 30HAyBaHHS 3emii ([33) i reorpadiunux iHGOpMamiiHUX
cucreM (I'IC) y mporeci MOHITOPHHTOBHX JOCTIKeHb (DaKTOpiB 3a0pyIHEHHS MOBKLLIA y palloHaX CMITT€3BAIHUIN i MONITOHIB 3aXOPOHEHHS
TBepaux nobytoBux Biaxoni (TIIB), a Takox mix 4ac OLIHKM IXHHOTO BIUIMBY Ha KOMIIOHEHTH JaHqmadry. [oloBHA MeTa AOCIHiIKEHb
nonsrae y GopMyBaHHI 3araJpHHX INPUHIMIIB CTBOPEHHS 1 Y BU3HAUEHHI OCHOBHHX CKJIAJOBUX iH(OpMamiiHOI CHCTEMH I€OMOHITOPHHTY
paiioHIB BIUIHBY IIOJITrOHIB 3axopoHeHHs TIIB, sk wacTuHH iHpOpMaNifHO-aHATITUYHOI CHCTEMH aHai3y PH3MKY BUHHKHEHHS HaI3BHYaWHHX
CHUTyallill TEXHOTCHHOTO Ta IPUPOJZHOTO XapakKTepy, CIPSIMOBAHOI A 3a0e3MeUeHHs CTAaOr0 PerioHaIbHOTO PO3BUTKY YKpainu. Y mpomeci
nocaimxens Teputopii KuiBebkiit o6macTi 3acTocoByBamucs KOCMIiUHI 3HIMKH 3 cymyTHHKIB IRS. Jlnsg meTanbHUX JOCHIMXKEHb Ha OKPEMHX
IUISHKAX, e pO3TalloBaHI HaOIMbIII 3a IIIOIIEI0 i CBOIMH oOciraMu cMiTTe3Banuma (miBHiuHA yacTHHA OOYXiBCBKOTO paioHy, pailoH M.
bina IlepxBa, paiion M. Tpumimis), Takoxk OyIH BHKOPUCTaHI 3HIMKH 3 KocMiuHoro amaparta Quick Bird. A mus meramizanii ocobmmBocTeit
KuiBcbkoro momirona Ne 5 na miBHOui OOyXiBCBKOTO palioHy Oyiau BUKOPHCTaHI JaHi, OTpHMaHi 3 OE3IiIOTHOTO JITaIbHOTO amapara. Y
CTaTTi PO3IIANAIOTHCS [EsIKi YHHHUKH HEraTUBHOTO €KOJIOTIYHOTO BILIMBY Ha IPHUPOJHE CEPEIOBHUINE i HACENCHHS IMOJIIrOHIB 3aXOPOHEHHS
TIIB i moxauBOCTI iXx MoHiTOpHHTY 3acobamu JI33. V pesymbTaTi mpoBeseHOI poOOTH 3p0o0JIEHO BHCHOBOK, IO Halle()eKTUBHINIMM 3aCO00M
U aHalli3y, YIpaBIiHHA Ta IUTaHYBAHHS AISIIBHOCTI y cdepi HOBOIKEHHS 3 PI3HOMAHITHHMH BiXOJaMH € BIPOBADKEHHS iH(popMamiiHOL
CHCTEMH T€OMOHITOPHHTY paliOHIB BILIMBY IOJIrOHIB IX 3aXOpOHEHHs ab0 HaKONHMYEHHs, [0 OCHOBaHA Ha 3acrocyBaHHi JI33/I'IC-TexHomOrii.
Inrerposani y I'lC nani /I33 103BOISIOTH ONEPATHBHO OTPHMYBATHU JOCTOBIpHY iH(MOPMALiO PO MOTOYHUH CTaH TEPUTOPIH, IO JOCIIIKYIOTECS,
IIPOBOJUTH CBOEYACHUM KOHTPOIb i IIPOTHO3YBAaHHS PO3BHTKY HETaTHBHUX SBHII 1 MPOLECIB, AKi Ha HUX BinOyBaioThes. Lle 3HauHO migBHITye
CTYHiHb €KOJOTiuHOi Oe3leKku Ha Aep>KaBHOMY, PerioHaJbHOMY Ta 00’€KTOBOMY DIBHSAX i HaJa€ MOXKIHMBICTh PO3POOMTH KOMILIEKC 3aXOiB
1010 3MEHIICHHS BIUINBY Ha JOBKL/LIA IOJITOHIB 3aXOPOHEHHS BiIXOIIB pi3HOro moxopxeHHs. CuTyaris 3 BiIXogaMu, 0COOINBO 3 MOOYTOBHMH,
y KuiBcpkiif o6macTi mOPOKy MOTipHIyeThes. YHACTIJOK IBOTO 3pOCTAE 3arpo3a A 340POB’S HACENCHHS 1 JUIS eKOJOTiYHOTO CTaHy JOBKINISL
BiMOBiMHUX TepuTopid. OTpUMaHi pe3ylbTaTH IOKa3yIOTh, IO OAHIEIO 3 MPHYHMH CHUTYAIil, IO CKJIAnacs, € BUOIp HECIPUATIUBHX ILISHOK,
Yy MeXax SKHX PO3MIIICHI MOJIrOHH 3aXOPOHEHHS BiIXOJiB.

Kurouoi cjioBa: reoindopmaiiiiHi cucteMu, MOHITOPUHT, JOBKILISA, CMITTE3BANIMINA, MTOOYTOBI BiIX0au

MHTETPUPOBAHUWE TUC M 133 C LEJBIO DOOEKTUBHOIO MOHUTOPHUHTA OKPYXAIOIIENA CPEJbI TEPPUTOPUI
MVYCOPHBIX CBAJIOK

A. T. Asumos, A. B. lleBuyk, E. A. Asumosa, E. H. [Topodeii, O. B. TomueHko

I'Y “Hayunslit neHtp aspoxocmuyeckux uccnenoanuit 3emiuu UI'H HAH Ykpaunst”, yn. Onecs T'onuapa 55-b, Kues, Ykpauna, 01054

B craThe ocBemalOTCs BO3MOXXHOCTH NMPUMEHEHHE TEXHOJIOIMH AMCTAHUMOHHOrO 30HAupoBaHus 3emun ([33) u reorpapudeckux
npopmannonnsix cuctem (I'MC) B mpoiecce MOHHTOPUHIOBBIX HCCIIEIOBaHUI (HAaKTOPOB 3arps3HEHUsT OKPYXKaMoLied cpeabl B paifoHax
MYCOPHBIX CBaJIOK M IOJUTOHOB 3aXOpPOHEHHs TBEepAbIX ObITOBBIX 0TX010B (TBO), a Takke Hmpu OIlCGHKE MX BIMSHUSA HAa KOMIOHEHTHI
nanamadTa. [N1aBHas Lenb McclIeJOBaHUIl 3akitouaeTcss B QOPMUPOBAHMM OOLIMX HMPHUHIUIIOB CO3QaHUSA M B ONpPEJCICHUH OCHOBHBIX
COCTaBJIAIOIINX HHGOPMALMOHHOW CHCTEMBbl T€OMOHUTOPUHIA PAOHOB BIHMSHUS MOJUIOHOB 3axopoHeHus THO, kak yacTu HHGOPMALUOHHO-
QHAJIUTUYECKON CHCTEMbl aHaIN3a PHCKA BO3HMKHOBEHMS YPE3BBIYAIHBIX CHTYallMil TEXHOTEHHOTO M HPHPOJHOIO XapaKTepa, HAlpaBICHHON
Uil oOecrieueHus] CTabMIIbHOTO PEerHOHAJIBHOTO Pa3BUTHs YKpauHbl. B mporecce uccrnenoBanuii teppuropun KueBckoil 0071acTH HPHUMEHSIIHCH
KOCMHYECKHE CHUMKHU co cinyTHHKOB IRS. Jlns neranbHbIX HMCCIeNOBaHMN Ha OTJCIBHBIX y4acTKax, IIe Pa3MEICHbl caMble OoibLIMe MO
IUIOLIAZIM U CBOMM 00BbeMaM MYCOpHBIE CBaJKH (ceBepHas yacth OOyXOBCKOro paiioHa, pailoH I. benas LlepkoBs, paiion r. Tpumnoinse), Takxke
ObLIM UCIIOTB30BaHbI CHUMKHU ¢ KocMuueckoro ammapara Quick Bird. A mnst neranusamuu ocobenHocreit KueBckoro monurona Ne 5 Ha ceBepe
OO0yX0BCKOTro pailoHa ObLIM HCIIOJIB30BAHbl JaHHbIE, MOJYYEHHbIE C OECHUIOTHOrO JIETATEJbHOIO amnapara. B cratbe paccMarpuBaroTcs
HEKOTOpbIe (PAKTOPHI HETaTHBHOT'O 3KOJIOTMYECKOTO BIMSHUS Ha OKPYXAMOUIYI0 CPeAy M HaceleHHe MOJIUroHoB 3axopoHeHus ThO n
BO3MOXKHOCTH UX MOHHTOpHHTa cpeactBamu JI33. B pesynbraTe mpoBeaeHHON paboOThI cleiaH BBIBOJI, YTO CaMbIM 3({EKTHBHBIM CIOCOOOM
JUISL aHAITN3a, YIIPaBJICHUS U ITAHUPOBAHHS ASSATEIBHOCTH B cepe 0OpallieHus ¢ pa3IMYHBIMI OTXOAAMU SBIIAETCA BHEAPEHUE HH(POPMALHOHHOM
CHCTEMbl T€OMOHUTOPUHTA PAilOHOB BIUSHHS MOJHMIOHOB MX 3aXOPOHEHHs JHOO HAKOIJICHHs, KOTOpas OcHOBaHa Ha nmpumeHenuu JI33/T'MC-
texHosoruit. Muarerpuposaunsie B ['VIC nanubie /133 mO3BONSIOT ONEPATUBHO IOJIy4aTh AOCTOBEPHYIO MH(MOPMAIHMIO O TEKYIIEM COCTOSHUH
UCCIICAYEMbIX TEPPUTOPHIl, IIPOBOJUTH CBOEBPEMEHHBIN KOHTPOJIb M MPOrHO3HPOBAHUE PAa3BUTHE HETATHBHBIX SBICHHN M IPOLECCOB, KOTOPbIE
Ha HHMX HPOMCXOAAT. DTO 3HAYMUTEIBHO IMOBBIIIACT CTENEHb 3KOJIOTMYECKOil 6€30MacHOCTH Ha TOCYJapCTBEHHOM, PETMOHAIBHOM H 0OBEKTOBOM
YPOBHSIX M Ja€T BO3SMOXHOCTh pa3paboTaTh KOMIUICKC MEp 110 YMEHBIICHHIO BIMSHHS Ha OKDPYXAIOIIYI0 CPeJy MOJIMIOHOB 3aXOPOHCHHUS
OTXOJIOB PA3JIMYHOTO HpoucXoxacHus. CHUTyalus ¢ OTX0JaMH, 0COOCHHO C ObITOBBIMH, B KueBCKoil 00/1acTH €XErofHO yXyJIIaeTcs.
BenenctBue 3toro Bo3pactaeT yrposa A 3/0POBbs HACEICHHS M U SKOJIOTHYECKOTO COCTOSHHS OKpY’KaloIleld MPUPOIHON Cpejibl
COOTBETCTBYIOIIUX TeppUTOpHil. [TosrydeHHbIE pe3yNbTaThl MTOKAa3bIBAIOT, YTO OAHOW U3 MPHYHH CIOXKMBIIEHCS CUTyallUH SBISETCS BHIOOP
HeOJIaronpUsTHBIX y4acTKOB, B IpeJelax KOTOPBIX Pa3MEIIeHbI IOJHIOHbI 3aXOPOHEHUS OTXOJOB.

KaroueBble cioBa: reonH(pOpMaHOHHBIE CHCTEMbl, MOHUTOPHHT, OKPYy’XKalolas Cpejia, MyCOPHBIE CBAJIKH, OBITOBBIC OTXOJbI
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